acetona aquosa fornecem as respectivas haloidrinas.
Introduction
Although N-halosaccharins (NXSac, Scheme 1) are more electrophilic than the structurally analogue Nhalosuccinimides (NXS), they have found little attention in synthetic organic chemistry. 1 Recently, Dolenc published the reaction of NISac with alkenes and aromatic compounds. 1 On the other hand, NCSac and NBSac are easily prepared from the readily available sodium salt of saccharin 2 and they are used in mild oxidation reactions, [3] [4] [5] [6] [7] analytical chemistry, 8 and as halogenating reagents for allylic, 9 benzylic 9,10 and α-carbonylic 10, 11 positions. Surprisingly, to the best of our knowledge, there is no description of the reaction of those halosaccharins with alkenes and aromatic compounds and we now present our results on this area.
Results and Discussion
NCSac and NBSac react smoothly and fast with electron rich aromatics and the results are summarized in Table 1 . The reactions were performed at room temperature stirring together a solution of NXSac (5 mmol) and the aromatic compound (5 mmol) in acetonitrile. The products were characterized by coinjection with authentic commercial samples in high-resolution gas chromatography (HRGC) and spectroscopic methods. It was observed that the reactions with NBSac were faster with exclusive formation of 4-substituted bromides, whereas reactions with NCSac produced a mixture of 2-and 4-substituted chlorides (the 4-isomer predominated in all cases by ca. 4-5 : 1) . Less reactive substrates such as benzene and toluene did not react after 4 h. On the other hand, durene showed interesting results (Scheme 2). Although the reactions were incomplete after several hours, it was observed that using NCSac it was obtained products arising from the reaction with both aromatic nucleus and methyl group, whereas NBSac produced almost exclusive aromatic bromination.
The formation of halodurenes could be rationalized by a nucleophilic attack of the aromatic ring to the electrophilic halogen in NXSac. On the other hand, the chlorination of the methyl in the reaction of durene with NCSac is probably a radical reaction. The difference between NCSac (electrophilic and radical attack) and NBSac (electrophilic attack only) are in accordance with the fact that NCSac is more efficient than NBSac for benzylic halogenation, whereas NBSac is more efficient than NCSac for electrophilic reactions. 7, 9 The cohalogenation (halogenation in the presence of a nucleophilic solvent 12 ) of representative alkenes was also easily achieved with NCSac and NBSac. The reactions were performed at room temperature with equimolar amounts of alkene and NXSac in aqueous acetone to produce the corresponding halohydrins and the results are summarized in Table 2 . In general, the regioselectivity was very high and no regioisomeric products were detected by the analytical methods employed (HRGC and 1 H and 13 C NMR). The exception was 1-hexene that afforded a regioisomeric mixture of halohydrins in which the 1-halo-2-alkanols predominated (ca. 3 : 1 by high-resolution GC). The products were characterized by spectroscopic methods and, wherever possible, by coinjection in HRGC with authentic commercial samples or prepared by an alternative route. 13 In summary, NCSac and NBSac are alternative and attractive reagents to perform halogenation of electron rich aromatic compounds and cohalogenation of alkenes. Furthermore, the reaction conditions are simple, safe and these halosaccharins are easily prepared by commercial sodium saccharin.
Experimental
All chemicals were used without further purification. NCSac and NBSac were prepared by reaction of sodium salt of saccharin with KCl or KBr and oxone The reactions were complete when an aliquot did not produce a color change in a wet iodide-starch test paper.
Typical procedure for the chlorination and bromination of aromatics
To a stirred solution of the aromatic compound (5 mmol) in acetonitrile (5 cm 3 ), NXSac (5 mmol) was added at rt. After termination of the reaction, CH 2 Cl 2 (20 cm 3 ) was Scheme 2. 
Typical procedure for the preparation of chloro-and bromohydrins
To a stirred solution of the alkene (5 mmol) in 10 cm 3 of water / acetone (1 : 3, v/v), NXSac (5 mmol) was added at rt. After termination of the reaction, Et 2 O (10 cm 3 ) was added. The organic phase was washed with 10 % NaHCO 3 (2 x 8 cm 3 ), 10 % NaHSO 3 (2 x 8 cm 3 ) and then dried (Na 2 SO 4 ). Evaporation of the solvent on a rotatory evaporator gave the halohydrin. 
